Joint manipulation has long been used for pain relief. However, the underlying mechanisms for manipulation-related pain relief remain largely unexplored. The purpose of the current study was to determine which spinal neurotransmitter receptors mediate manipulationinduced antihyperalgesia. Rats were injected with capsaicin (50 ml, 0.2%) into one ankle joint and mechanical withdrawal threshold measured before and after injection. The mechanical withdrawal threshold decreases 2 h after capsaicin injection. Two hours after capsaicin injection, the following drugs were administered intrathecally: bicuculline, blocks g-aminobutyric acid (GABA A ) receptors; naloxone, blocks opioid receptors; yohimbine blocks, a 2 -adrenergic receptors; and methysergide, blocks 5-HT 1/2 receptors. In addition, NAN-190, ketanserin, and MDL-72222 were administered to selectively block 5-HT 1A , 5-HT 2A , and 5-HT 3 receptors, respectively. Knee joint manipulation was performed 15 min after administration of drug. The knee joint was flexed and extended to end range of extension while the tibia was simultaneously translated in an anterior to posterior direction. The treatment group received three applications of manipulation, each 3 min in duration separated by 1 min of rest. Knee joint manipulation after capsaicin injection into the ankle joint significantly increases the mechanical withdrawal threshold for 45 min after treatment. Spinal blockade of 5-HT 1/2 receptors with methysergide prevented, while blockade of a 2 -adrenergic receptors attenuated, the manipulation-induced antihyperalgesia. NAN-190 also blocked manipulation-induced antihyperalgesia suggesting that effects of methysergide are mediated by 5-HT 1A receptor blockade. However, spinal blockade of opioid or GABA A receptors had no effect on manipulation induced-antihyperalgesia. Thus, the antihyperalgesia produced by joint manipulation appears to involve descending inhibitory mechanisms that utilize serotonin and noradrenaline. q
Introduction
Joint manipulation has long been used as a modality for pain relief. The use of this form of manual therapy has evolved from the traditions of bonesetting to orthodox practice in a number of health care disciplines. Modern manipulative therapy can range from slow oscillating glides to high velocity, low amplitude techniques (Haldeman and Hooper, 1999) . Manipulation-induced analgesia has been demonstrated in a number of studies in human subjects (Vernon et al., 1990; Vicenzino et al., 1996 Vicenzino et al., , 1998 Zusman et al., 1989) . Also, recent meta-analyses of the clinical literature, focusing on spinal manipulation, suggest that manipulative therapy is effective for the treatment of acute and chronic musculoskeletal pain (Bronfort, 1999; van Tulder et al., 1997) . However, the underlying physiological mechanisms for joint manipulationrelated pain relief remain largely unexplored.
It has been suggested that manipulation-induced analgesia may be a multifactorial effect resulting from beneficial influences on the chemical environment of peripheral joints, facilitation of tissue repair processes, segmental inhibitory processes within the central nervous system and activation of descending inhibitory pathways projecting from the brain
